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摘  要 
乙二胺四乙酸作为氨基多羧酸配体，在配位化学中得到了广泛的研究及应用，而该
配体的转化研究较少，本文选择乙二胺四乙酸为原料，研究其转化到新型配体
H2edta(OH)2·½H2O (1)的实验方法，并用氨水调节 pH 值为 2.0-3.5，得到新颖的阴离子
配体(NH4)2[edta(OH)2]·2H2O (2)。从化学合成的角度出发，我们以 H2edta(OH)2·½H2O (1)
为桥联配体，以 2, 2’-联吡啶为辅助配体，与过渡金属锰(II)、钴(II)、锌(II)配位，分离、
光 谱 和 结 构 表 征 了 一 系 列 配 合 物 3-7 ： {Mn[edta(OH)2](H2O)4}n·nH2O (3) ，
{Mn2[edta(OH)2](bpy)2(H2O)4- Cl2}·H2O (4) ， [Mn2(edtaO2)(bpy)2(H2O)2]n·2nH2O (5) ，
[Co2(edtaO2)(H2O)6]n·2nH2O (6)，[Zn2(edtaO2)(H2O)6]n·2nH2O (7)。主要结果如下： 
    1. 文中优化合成了新型配体 H2edta(OH)2·½H2O (1)，将配体 1 溶于碱，得它的负二
价的阴离子结构[edta(OH)2]2- (2)。通过测得配体 1 溶液的 13C 核磁表征发现随 pH 值的
升高，N, N’-二羟基乙二胺四乙酸存在的离子形式及配体由 N-羟基向 N-端氧转变，即
在 pH 值在 2.0 到 3.5 范围，配体为 N, N’-二羟基乙二胺四乙酸；当 pH 值在 4.0 到 8.5
范围，配体为 N, N’-二端氧乙二胺四乙酸。 








































Ethylenediaminetetraacetic acid is an aminopolycarboxylicacid which has been obtained 
extensive research, but the transformation of it had been little studied. In this paper, 
ethylenediaminetetraacetic acid was chosen as raw materials, we obtained the novel ligand N, 
N’-dihydroxy ethylenediaminetetraacetic acid H2edta(OH)2·1/2H2O (1) optimizer and its 
ammonium salt (NH4)2[edta(OH)2]·2H2O (2) at pH value of 2.5-3.0. As the organic ligand，
nitrogen-containing ligand hold unique structure and coordinated property , we have isolated 
and characterized complexes 3-7 with N, N’-dihydroxy ethylenediamine- tetraacetate, N, 
N’-dioxido ethylenediaminetetraacetate and 2, 2’-bpy as ligands: {Mn[edta(OH)2]- 
(H2O)4}n·nH2O (3), {Mn2[edta(OH)2](bpy)2(H2O)4Cl2}·H2O (4), [Mn2(edtaO2)(bpy)2- 
(H2O)2]n·2nH2O (5), [Co2(edtaO2)(H2O)6]n·2nH2O (6),  [Zn2(edtaO2)(H2O)6]n·2nH2O (7). 
The studies of the reactivity of transitional metal with organic ligands are summarized as 
follows: 
1. The ammonium salt (NH4)2[edta(OH)2]·2H2O (2) was obtained at pH value of 2.5-3.0 
though the H2edta(OH)2·1/2H2O (1) added with diluted ammonium hydroxide. The 13C NMR 
spectra of solutions of N, N’-dihydroxy ethylenediaminetetraacetate at various pH values 
showed the transformation of N, N’-dihydroxy and N, N’-dioxide ethylenediaminetetate. 
When the pH value of the solution is at 2.0-3.5, the anion ligand is species of N, 
N’-dihydroxy ethylenediaminetetraacetatic acid in solution. When the pH value of the 
solution increases to 4.0-8.5, the anion ligand changes to species of N, N’-dioxido 
ethylenediaminetetraacetatic acid in solution. 
2. Complexes 3 and 4 were isolated in pure forms from the solutions of MnCl2 with N, 
N’-dihydroxy ethylenediaminetetraacetate and 2, 2’-bpy. The manganese atoms show six- 
coordinated with distorted octahedral. Complex 3 is a polymer in which the [edta(OH)2]2- 
anion serves as a bridging group. Complex 4 is a dinuclear neutral complex containing in 
which [edta(OH)2]2- entity is wrapped by two [Mn(bpy)(H2O)2Cl]+ units. Both the 
[edta(OH)2]2- anion serves as a bis-monodentate ligand to coordinate with two Mn(II) ions 















coordination to the same metal ion, instead, they form very strong hydrogen bonds with 
hydroxy groups. 
3. In complexes 5, 6 and 7, the N, N’-dioxido ethylenediaminetetraacetate coordinated with 
manganese(II), cobalt(II) and zinc(II) formed into dinuclear polymers. The metal ions for 5, 6 
and 7 show six-coordinated with distorted octahedral. The anion of [edtaO2]4- is a sexadentate 
ligand which coordinates with the two metal ions by β-carboxy and N-oxido groups, and the 
other β-carboxy groups further connect with the other two metal ions into one dimensional 
polymeric structure. 
 
Key words: transition metal, N, N’-dihydroxy ethylenediaminetetraacetate, N, N’-dioxido 






































早在 1959 年，美国康奈尔大学的 Hoard 等[20]报道了 Co(III)与 edta 配位得到单核配
合物 NH4[Co(edta)]·2H2O。在该配合物中，edta 为全去质子的六齿配体，通过四个羧基
和两个氮原子与 Co 配位，形成单核配合物，中心金属 Co 为六配位的八面体结构(Figure 
1.1)。 
1971 年， Hoard 等 [8,9] 报 道 了 V(V) 与 配 体 edta 的 形 成 的 单 核 配 合 物
















中心金属 V 的配位环境相同，与一个 edta 和两个 O2-配位，形成六配位的八面体结构
(Figure 1.2，Figure 1.3)。 
 
Figure 1.1 ORTEP drawing of [Co(edta)]- .  
H atoms have been omitted for clarity.  
  
Figure 1.2 ORTEP drawing                Figure 1.3 ORTEP drawing                     
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